Bioinformatics is an academic field that manages information about materials and substances essential for the biological activities of genes, proteins, and RNA. Bioinformatics enables vast amounts of biological data to be made available for statistical analysis to improve our understanding, diagnosis, and treatment of diseases. In recent years, genome-wide association studies (GWAS) and next-generation DNA sequencing technology have made it possible to generate large amounts of data very quickly. Consequently, the biggest challenge today is to extract clinically useful data from overwhelmingly large datasets, and this challenge has become a major research objective in the field of bioinformatics. A key example is that these techniques made it possible to achieve the long-held goal of molecular classification of hepatocellular carcinoma (HCC) \[[@B1], [@B2]\] (fig. [1](#F1){ref-type="fig"}).

In 2011, the National Cancer Center of Japan achieved a world first by the whole-genome sequencing of HCC using next-generation sequencers \[[@B3]\], and this was successively followed by reports of whole-genome and exome sequencing of HCC by both Japanese and overseas research groups \[[@B4], [@B5], [@B6], [@B7], [@B8]\]. However, in contrast to the well-known high-frequency mutations of epidermal growth factor receptor genes and the anaplastic-lymphoma-kinase fusion gene in lung adenocarcinoma, the whole-genome sequence of HCC revealed the presence of low-frequency mutations in various genes but no single driver mutation, thereby practically ruling out the possibility that HCC is caused by a single driver mutation. However, since such vast amounts of bioinformatic data are now readily available to clinicians, we believe that if the correct approaches are taken, it is only a matter of time before a paradigm-shattering concept buried deep in bioinformatic data will be found that will revolutionize medical care.

In the field of bioinformatics, a very wide range of applications is possible; for example, it can be used to predict tumor malignancy, optimal treatments, and prognosis. Also, GWAS data are useful for predicting drug sensitivity and adverse effects. This is truly the dawn of the era of individualized medicine, and the application of bioinformatics in the field of oncology is already forging a path to this goal.

Work on cancer stem cells continues to attract great attention \[[@B9]\]. It has been reported that approximately 40-50% of HCC cases exhibit stem cell-like features. Similar to colorectal cancer, a small population of so-called well-differentiated liver cancers may even possess stem cell-like characteristics. On the other hand, several studies have shown that prognosis is poor for HCC expressing Sal-like protein 4 (SALL4) \[[@B10], [@B11], [@B12]\], a transcription factor and stem-cell marker. Interestingly, knock-down of this single gene transforms the gene expression pattern of HCC cell lines from a stem cell-like pattern to a mature parenchymal cell-like pattern \[[@B11]\]. Some groups have started to report the clinical efficacy of DNA methylation and histone deacetylation inhibitors in SALL4-positive HCC \[[@B13]\]. Is it possible, then, to treat a large population of HCC cells by rewriting genetic information in the epigenome even if no single driver mutation is found? Since the study of SALL4 has just begun, we look forward to future developments in this area.

The field of bioinformatics is still at an early stage of development, and more studies are needed to establish its importance and significance; nonetheless, it clearly has the potential to revolutionize medical care.
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